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THE PRODLEM OF THE MBCHANISK OF ACTION OF PYRIDOYINE
(VIPAMIN Bg) IN ACUTE RADIATION INJURY

[Pollowing i{s the translatimn of an article

by Z. I. Kelmykova in Pautolog. Figiol. i. Ek-

sper. Terapiya (Pathologleal Physiology end

Experimental Therapy), Vol. IV, No. 1, 1260, -
- pages 32«38,

Pyridoxive (vitemin 35) i» szsocieted wiih the pretsin end
fut metubolism (-4, &, 10, t2, 1%, 53), pertieipstes in the blosynthesis
of nicotinio asid (%,5), exerte an influsnce onm hemetopolesis (17, éz, 25) and
on the neyssligatior of the guetrceimicstingl fu 8% and liver function (11),
detanifieos histaxine (%, 6). Beewuss »f this, the appliostlen of pyridoxine
2% & prophyleciie and therapsutis @gent has & sound baels in secute rediation
sicknens.

Phe deta in thw literature on ithis guestl on, hovever, are
Bsoerse and caaﬁradiaﬁa?y.- Some suthors vopaider pyridoxine the besi
tharapautic agent ir radiation nigknaﬁn‘{Z?, 30); others assert that this
preparation is effective only under c&%ﬁain sonditions—-in avitezizosia and
uher 4t 43 edministered omly before irzediation or in the latent periad
(71,14, 14, 20, 21, 28); 84111 others even pots a negetive influence,
which is exerted by nyridetive erd sxyrecsrd in é redusiion in the hemoglobin
content in the blood (18}, | ‘

In thie iﬁ?@etig&ﬁian u@_hmvo triod to clerify the time
in scute redietion injury that the use of pyridoxine is most uxpodiantM
and to study % cortain mechanisews of its mction in the irradiathd organiem,
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Experiments for the clerificstior of the effect of pyridoxine

_on the courss snd outoome of acute radistion injury were pm:  xm performed

o 140 rabbits, 860 rete end B8O gulpem piga. The rabbits and rats wers ir-

radiate »
ones with ~e”C gexme Faye in & dese of 800 3 ths guinsa plgs, €ith & dose o

450 v, The dose rets amﬁunt@& 4e 10«15 ¢ & minuts. The pyridoxine was
administered orally in agueous solutlon in & dose of 0,5-threse ng/kg In

pddition, saversl veriante of expsrimenis for the atudy of the ﬁtahnnism
ziﬁion of pyridoxine ir the irpsdieted crgenien ware performed on 240 rate
2§:rabbita. with thiz &im in view the p??id@ﬁiﬂﬁ weg usad in the moute pe~
:i?iouﬁé redistion siskmess simsltanecusly with the entihistamire, dimedrel
Cmadryij end the somparsiive effuzet ef‘/;:i%m* inj@ﬁtmmof

pyridoxine (iwirevensusly ia & daaa ef ons mefkg) and of a warll dose of
histemive (10 gpamma/ig) before end after drradiatior on the_h{ataminuse ac-

thvlty .
in ﬂm b1add ?m@@ wors luvastigatsd. The hiastamine end pyridoxine were

“dnjsated &a -] d&;&y: fer & weslk io pon-irradieted rebbits; for e week

_befors the irredistion or & frow the sevemth to the 114k dey after 1% in
" thesd

jryediated with 500 r. Bloed fsr the purpose of ovteining plasma was taken

fyom the mon-irradiated rsbbits on the 10th and 18th daye after begimuing

“the sduwinistiration of the proparations: f?am the experimental animals,
D st
‘dif@erent intervels, from the first to 20sb dey after irradistlonm.

The effect of tha simul taneous appiicstion of pyridoxine with the
diw&dral . _
(515 gesma/kg) was studied during the acute peried of the radiution sloimess
in rats , .
(survival rate) and rabbite (nisteminass sctivity in the plasnaj. The pre-

parationg wore v
injectad intraperitonselly from the sevanth to the 11th day after the irrs--

dletion (with
glucose end ascorble acld for the purpose of eliminating side~-effects of the

dimedrol }. .
The control animsls received dimedrol with glucose and v]tamin ¢ or physlo-

logicsl pgolutiom.

| 99

o

.2 .



PO AN e W U e N

- o ' oA

?éhﬁ giéﬁ@éénﬁ?é aotivity 1a ths plmems of the jrpadieted and nopwirradiated reabdits

{esmtrois, that ls, those ehish had not ween glvenm any prepurations, end the anperinontsl

rabbits, thet is, those which hod been givsm hig%ﬁﬁine, preiderine or pyridezive with

- dimedrel) ware Lnventigeted for tE@ sffeet of the plesus being tested on the hi stanine-

produsced redustion in erterial prssenre in a oat, ﬁtilixﬁn; the Muga (9) method,

The resulis of the surviel fﬁ@#ﬁ «® the arieels and the dete on the histexinaee
astivity were traated sethemeticelly by the mobbetnifr methods of variatiom statistics,
The Pelisbilisy or the dade of 1he Bl hﬁg%a&ammsq sotivity w&s &p??ﬁia&d by the errer
in the 6ifference betwesn the ebeclute velues amd the oriterien ’t'~ the reliebility of
the differences ix survival rete were evalusted by the error in ths diffsrence bqtuoon
the relative veluar and the er%%ertaw,z{’z. ' . |

The uwee of pyridexine st difterent Yimes before ard after tr. jrradisiina

T exorited dilfersvt sffscte.

In thees eezies of mzﬁa?immw%s the rabblts irradinted with 800 ¥ wore injcetad

with 0.3 me/kz of pyridouims for « u@ak pafors the irrediation {geriss I}, for two

wooks aftor the irredistien (series 11}, for e wesk before axd twe vesks efter tha
jrradietion {series 111}, The edumindstration of the prayeretion after the 1rrsdintion
alons 1ed te & redustion in the swrvivsl rete of the rabhits by 15 percent, and the
sdministration ef 1% bofore end efter the irga&istion, to ap incrsese in the survival rets
Yy 35 paréaﬁt. .

Thus, of the 20 experimental radbbits & x in serise IT only five (25 percent)
survived, whils of the 20 zemiresl, mom-irradicted vabblte, eight survived (40 percent).
Of the 40 exporimemtal ralbits of sories 1 35 (45 pereemt) survived, while of the %0
control mﬂimaia,‘bo {15 percaﬁé) prvived; in serles Iil . 14 of the 20 {70 percant)
gkmakaymaey experimenisal animels ourvived and seven cutl of 20 (35 poreent ) of ths

agntrol rabbits, The erver im the diffsrences of the date in series II was equal to 1.0;
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ip series T, 2.85; and in series 153, 2.35.

mrg fakblie wbich bad been glvea nyridorine hefaye the Spradintisg 444

| die &t eil frou the ahoak~like phensasnn shortly afbsr Lrredlatien, wheress In fuw as@ie.
% group 1520 percent of the sriwmels diad after jrrediation. In the eurvivisg erdmade

" ghich wers given vitemine before and after ifrradiation thers was leps of 2 welght §rcp

by semparizon with the ecntreia,end the waricus bleed indlces wers bether (Fige 1 wod 2}
Te the rabhlie glven vitamine only sfier izradiaticon, ths waight daoressel wmore

esmeidarsbly during the &Zp@?im%&%&l than in the conirele, end & woré provenenasd
daprension of eryinrosytepoicsis uas shaoread (Fige. 3 snd kY,

Ruparimerie on rels, BS on robbiin, oies ehowed the iuywrtaﬁsmvof tha time
et wbieh the pyridozipe wes used (ees Pabin).

hks s@on f?am the Tuble, the repesiad fvlection of pyridexig@ indo raé@ before
4na iwzsdiation {eeries II, group 1Y o woll as the smrbivatien 8f *he injaa%imn of
pywié@éiue @ befsra irrsdiatien snd at verious times efter 1% (serhse VI and VII) sxert

g definite pradective effant, iupreving the course af rediaiion siekmess wnd producing

" ap imerezse in the survivel rele by 15«26 poreeat. The plugle adminietraiion of largs ¢

of prridexine & wsek bafore tha frredietion end directly before it proved ts be ineffacts
(@Qﬁién il. e
. ¥ ohasyved N

,"%mlgymtem pratactivs effect afliar the reperted prophylactic uss ef pyridexis
in rabblie and ¥ots im 8 peries of orperimsute sith & lew marvival rete in the contrel

group whizh vwes carried eut iuw the wintsr-sprizg pericd {rebbiin, vories II1; rata,

saries VIT1). Thie wns epprrently sasseiated vith the sliminsidon of 2 wmodarative Titesis
daficlency which cosure in iihw eoimdls fn ihe goving, and shich is wot &t 81l . -

weed Prated elivdeally witheut irrsdiastion, bt Loads 2 to & consldersbls roduction

iy thy surviral rate of ihs ipvadisted aminela.
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The use of pyridexine in experimnta on rats onmly éft@r irradintion aneris
differont sPfects dspending on ihe tiwe of its wppilesiler. Ths injention of 1% in
the lstent periocd of the disesse fron the firvst ta the fifth day {aaries IV) and during
the rocovery perled, frem the 1hen te 21at day (seriss TI, group 2) somewhat improves
the course of the mickusss and increxses the surviwval rete by four %o eight pereent.
The uzs of pyridexins throughout the @nfﬁra goute pericd leads to an impoverishment
of the resulip with au inereswme §n the wor fality rete by 16 persent (seriss II1).
Mathomatics)l trestment of the total datu om the redusilon of the B w2 muvival rats of
rabbite of serdss 1I and rate of serpes 1II which were slven pyridogine during the a§ute
period of radistiun siclkmess shows the stetiaticel reliability of ihie rz@uctiané the errer
in the difPorence hotusen the axpsriuvenisl end cantrel snimale &8 2.0,

A haraful erfest wes slee oheerved when the pyridoxzine wes
adwintietared both before and after Arradistion 17 4the vitumindsastlior veos carried out for

@ long time after the irredistion~-thyoughemt the entirs latent #nd me'via pariods {aes Table

ssrles V).
vham pyridexine wea . sdministered to guinse pige bafore end after izradiatisn

the date consdrping the graster efficecy of the prophylactis effect of thia preperation
ware & %y confirmsd; the eurvival rate of ths gudnas phge viteminized for a wask before
e 1rrad£a%§eﬁ was inereansi b§ %5 sarcent. The sdministretion of pyridoxine
after irredietion ss well did not edd weyihing the repult obtained.

Four groups of 20 gulmes phgs ageh wers drredistsd with 450 ¥ and were givan
0.5 mg/ig of pyridexine each, OF the group ¢f animels vita@inizad for & wwek bafore
the irradistion 13 survived f6% paraent )y of thozo yiﬁaminiz&d for a wesk hefers and
from the firzt to the Pifh dev mfiey irrsdlation, 12 (60 persemt); and of the ¥ guines
pigs viteminized for w vesk bafore and from the eighth to the 27et day efter irradiation,
13 (65 parcent), OF the control guinea pize uwhich wors g not given pyridexine, aix

purvived (30 percamt). Thoarromof the data in the three ssperimentel groups

L '
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by comparison with the contrel were 2,14, 2.6 and 2,14, reapeciively.

Si@iﬁmmm use of pyridexine and dimedrol during the scute pariod of
radistion sizinsss inerenxed the mfvf;wi sste of the rets to 71.% pevased [of the B0
rats 57 turviiod Je gherans of ths 80 conivel evimeie whieh hed been given physlologles:
solution intraperitensally enmly &% (53,7 peresnt) survived. This difforqizce is
giatlgttonlly reliables 4he orrer in the difference i 2.5. Of the group of 80 rats
which were imjected with dimedrel witheut pyridoxins 53 gurvived (66.2 peroemt).

Ths hlsteminass estivity was incremsed both in the Plesme of vabblts
which had been given pyridexine repeatedly emd in the rlasma of rabbite which
hed hean given smell dozes of histemine. v

The plama of both groups ef sxporiventel rabbite, mixod end kepd iz u water
beth vith histesine, éeerséﬁ@ the Pell in arderial prwmra of the ox' brought aboul

by purs hiastenire in the seme dose, by en everage of 13.4 and 12.35 mn respasctively;
tho plasza of tha eentrel rebbits decressed it by only 7.5 mm. These sifferences
were confirmed siatlatioslly. Tha errer im the differemce for the viteninized and comtrol

rebbits wes 3.14; for the anisals given histamine end Por ihe conmtrols, 2.45,
in ¢he Arradisted rebbits which bad bsen given pyzidoxive or histamine

for o weok hefors the irradieiion ’c'hw‘“ 'ﬁéni@gt of Matasiness in ike blocd plasme
at difPerent imterveles afier the irrsdistion wes also higher then in 4the sonirols,
Wnile the plscoe of reduits given pyridoxin raduces the drop in erterial pressure osused
by histamine by su average of 1€,1 ma and the plasme of rabbits prelininarily tremted with
W stemine reduces it by 11.2 mm, the plesmm of control sninels reduces this drop by only
8.5 xm. The arrer of the differemce for the witawinised smd comtrol rabbits in -
thess exporiments wey 2.87.

Ths sdwivistration of pyridexing dwrmgi ibe acujs peried of radietion sicknezs

sduinietration of
as well as/hioteniss 1ed to & reduction in the activity of hiateminese in ths plasme.

L ' A
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Wrile _ ,
fike plesms of cowtrol rebbiis aixed with histamine redused the  drop inm srterisl

pressures in the cat oanpad by 4ho semd demes a? pure histaxine by sn everags of £.2%
um, the pless of rabbite given hilstamine during the eoute peried of radiation sickners
reduoed 1% by 2.7 ma, and the plewma of vitsminted rabbite, by only 0.75 ms. The error
in the diffcreneo /:;:";z;up of rabbits given Ydataaine end the uontralg uas
2.5; Tor the vitesinized snd centrelh, 3.76.
e siualtepseus sdwlvdetration of pyridosive and dimﬂfﬁ};y
during ihe soule poried of radiziion sickosas, hotever, slisdpsted the relustion in
Msteninase activity in the plasmn of rabbite which had ocourred &3 thé regult of ths use
of pyridoxine aloms. The histaniness sativity in aniuals givon pyrider.a with the
z dimedrol beoswe slmost the sime ap the M steginase estivity in the control
animelz: the plaesa of the exporimental rabbits redussd {hs blocd pressure drop in the
aat produssd by histxwlne by &n AWETLgH af 5,6 ma; ths pluses of the
reolwann
coptrole, by 5.25 mm. The ersor of the diffazenae Jeabbite glven pyridoxine with

dimedrsl end rabbita glven vuly pyridoxine wes 2. 90,

E Therefora, the repeated - edministration of pyridexine vefore

' srradlition im various species of erimule oxeris & proﬁac?iva afrect: 1t protects against
sheek, iwmproves the gonsrol eondition, iﬁcreasaa the gurvival rate. The pingle injection
of & largs dess of pyridoxins /ai:E:; b@fu?a syresietion or direoily before it does
net exert woy protective affent., ¥ith ths aduiniatration of pyridoxine wlter irradietlo:
sucesss is verisdle. The deterioration in the outoomo of readiation atcknaﬁﬁ‘in anioals
given vitamins during the eoute period attracte attentlon.

Ae is well kuown, phosphepyridozaliewn pyriderine derivative-els

asscelated simultmnsously with ihs processes of histzmine formetion and destruci:

iy the enims) organiem. By meeng of deweavhemylation of nistidine 4t centridutes

to ths formation of histemine, while since it in & histaminase scenzyme {4 participates



r o ' ;\M : A
iiﬁ !vi‘tv degtrustion (2,3, 19, 29, 31).
In the radiebiologlon) literaturs thars a;s v&rka in axnistenss the anihrnws
of which succeeded in finding sw increased hismtamins oondowt i the hody efler 1#rudinti@x
(5, 13, 24, 26). bumnu@@naaful etteupte to find'himtamiu@ in the bleod do not slimirate
the possibilities of inoressing 44a sontent, becmuss oven st the helight of the artifioiul
tetamine shook histamine . | cennot aiwaya be feund in the blood (19},
Apparenily, 1t i resdily deiseled omly afier m oonsiderabls vedustics in the histsmimmas
sotivity in the body. Ite sotivity veries éapaﬁ&ing on the total duse wnd the duretion of
the irredietion, the period of radimtion mickmess and the original queniity
of the enayme, Yhstever the role of histamine in the paghoganawiﬂ of . .dietion ﬁnjury,
hovever, the edmirietration of il atemina or‘ﬁabﬂﬁﬂﬁcwﬂ nergessirg a hiatt@iﬁ0wf0fwing.
eapucity cwwet hely but heve o hersful influsnce en the oulcome cf +the dissssze in the mos’

severe, acula paricd of radiatisn sickmess. Im our axp@rimentz with syridexine .

a0 lppoverdsiment hm Whe outsope of ths radiation imJury af a2 the gﬂmﬁﬂiat?ﬁtion of
the viteein 1o the asute peried wae gotuslly observed.  Hore, ths aa%ivit& of hiatﬁminasa .
the pleasme of vi%&minismd rahbitn uas reduced, and the ddmindsiraticor pyrid@xine
with the antirdsianioe p?apayatiav diw@&rai in&xeased this setivity mnd
lengthoned the 1ife of the amimal,
Apparently, the zedustion in histeminkwe activity produced by the pyridoxine
B wes coaused speciflemlly by ths proparty éf thie vitamin of forming hiatamina; which
to sone degree imactivetes the hisisminess and can contribute %o the deteriovation
in the gutcomes of the dlpsass, ?he simd tanesus administratiion of dimedrel redunes
this effect ., e
The protective effact of pyridoxine .hén it is usgsad }rophylactieally is .
spperantly slse essocinted, fto & comeziderabls degree, with its histamine~forming funciion,

vhish {2 confirsed by the incresm=a in histeminpes setivity in the hlood pluswme after the



— e owre =

Ny 1
reponted injection of either pyridoxine or spall doses of hiatemine to the aninels, Hotever,

this protective effect cannot bz ptirituted merely o sn inorense in the motivity
of the sunzyme which desireys higtemine. Thun, whin bloed 1g tekon repeskedly Trom the he
for the purpose of obisining plezme in lrradieted rabbits us ohssrved thut in the snimale
given histamine a more parksd reduction in histaminase activity is found thek in the
viteminisad rekbits. In sddition, the repesied paranteral edministration of pyridoxinb
te rebhits and rets protacted thew from histemine shook and Watanine lymphosytopenia
wors effestivaly then the similar administretion of histamine. Evidently, %he
protective effect of pyridoxine waz produced rot only by iie nisteaine-foraing but also
by $ts other fumctions.

Bmi@d on ths date which we obiained the use of pyridoxine in ¢’rts rtﬁiation
injuries may bs roconmended uz o prophylastle meseure as wall me in the capacity of
o therepeutisc meseure in the Intent pericd and during the recovery poriod of radiation
sieknass; the adminietratioen of pyzidoxine in the asuts period without

combining 4% with other thorapeutic preparstions is undesirable.

Oemtiusions
1.The use of pyridoxine before srradiation in various species of aninsls
(rabbite, rﬁta, guinea pigs) exarts 8 pronounced protective sffact.

5. The adwinistration of pyridoxine during the moute poriod of radistion
injury csuses & deterioretion in the courss snd outcome of the eicknees.

%, The administretion of pyridexine tsfore srradiation and the sdministration
of suall doser of histamine increesss the M stmminass content in the blood piesma, and
4tho sdministration of these preperstions in ths acute period of radiation sickness
reduses the sctivity of the anzyma.

4, The use offzzzihistnmdne preveration dimedrol during the aculs period of

rediation sicimess simultensously wiih pyridoxine elimirates the harmful effect of the



pyridoxine on the course'and outcome of the sickness and
prevents a reductlon in the blood histaminase level.

5, The protective effect of pyrldoxine when used
prophylactieally and the harmful effect when the vitamin
15 zdministered during the acute period of radiation silck=
ness are to & large degrec assoclated with the histaninge
forming funectlon of pyridoxine and with the content of
histaminase in the body which desiroys histamine,
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Fig. 1. Change in weight of}rabbits given pyridoxin
before irradistion. 1) viitsminized; 2) controls.

Fig. 2. OChange in red blood count of rabbits given
pyridoxine before spradlation. Key same as for Flg.
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Change in weight of rabblts glven pyridoxine
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Chenge in red blood count and hemoglobin in

Flg. 4.
rabbits glven pyridoxine after irradlation.
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Change in the Survival Rate of Rats Irradiated With
800 r With the Use of Pyridoxine

i Ne of Ty
® @; surviving (:§
8 los ol o, g |ohs apimels | . -5
wo |oz|% B gl Time s% which used pdmels o2
ok ok E"ix’ g3 abs | % ‘i
2w [FM e A '
Once & wesk bafore
: 1| 60 20,0 irradiation 27 45,0
. ,0
2 | 60 120.0} once direc:;y before o | 36,7 | 0,43
3 | a0 | — irredisation 13 | 43.3
o o tantral e
1 50 13,0 3 Teuenke HEISAH RO 06.1yqommé;ﬁ) 28 | 56,0
i 2 50 13,0 14-ro mo 2i:ro ana nocnae ofayueHHs 19 | 38,6 2 71
— .} 15 | 30,02
3 50 Koutpons @}) 5 09
1 | 50 |30 | From the 6th to 2ist 18 | 36.0
it 2 50 _— day aficy irredistion 96 |s52,0f 1.8
Control i
From the 18t %o 5th day .
. 0 | 20,0
" ; f)g 3f after irradistion™” 18 6.0 | 0,66
) roptrol
For a wesk . tefora
1 30 {1.0 and three weeks after 13 143,3
v irradiation. -———""_| 15 |s0.0| 13
2 130 | — {comtrel - - - =~ "
3 For a weelk before and 2 {
! %0 0 | wesks after irradlietion | o a0 13
Vi o | 50 {03 |For a week before and 2
wesks after irradistion 22 | 44,0
3 50 — | control 16 | 32,011,33
) |
1 5 1,0 Teuenwye neldeam Bo 4 ¢ 1-ro po 5.ro)
ANA A0Ca? cOayueHHs 27 | 54,0 | 4,1t
Vil 2 50 | 1,0 (B)revenne neacan no u ¢ 8-ro o 2Zl-ro
il 10042 00AYUCHHA 18 36,0
3| 50 | — ﬂgiﬁﬂpoﬂb o | 18,0 | 2,07

1) Dose of pyridoxine in mg/kg; 2) Error of difference of
experimental and control groups; 3) Fpr a week before ir-
radiation; 4) From the 1l4th to the 2lst day after irradla-
tions 5) Coxntrol; 6) For a week before and from the 1lst to
5th day after irradiation; 7) For a week before and from the
8th to 21st day after irradiation.
NOTE: In series of experiments in which there were 2 groups
of experimental rats and a single control, the error in the
difference for the vitaminized animals was computed with
respe%fntg;the same controls.
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